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Abstract 
This study provides evidence that pre-service teachers who develop and implement educational projects during their training are 
more likely to better understand the complexity of the teaching profession. The students-prospective teachers of our sample had 
to design small scale projects and to apply them in school settings. In addition, they had to perform systematically role playing 
activities as teachers. After one semester of experimental activities, most of the students diminished their initial tendency to 
reproduce habits of mind induced by their previous schooling experience and moved from an information and teacher–centered 
approach to a learner–centered one.  
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1. Introduction 
Efficient and effective teacher training is one of the major themes in mathematics education research and in 
educational policies around the globe. Specific research studies focus teacher training content (see e.g. Shulman, 
1987; Ball, Hill, and Bass, 2005; Ball and Bass, 2003), teacher training assessment (e.g. Begeny and Martens, 2006), 
or the way pre-service and in-service math teachers view their own profession (e.g. Whitbeck, 2000).  
A large body of literature has shown that pre-service teachers upon entering their preparation program hold a 
simplistic view of the teaching profession (Whitbeck, 2000). They believe that teaching is easy and that teaching 
merely involves transmitting information (Feiman-Nemser et al., 1989). We found these assumptions also in our 
student teachers. In this context, we might ask: What strategies would have the potential to change the teaching 
paradigm from an information and teacher-centered approach to a learner-centered one?  
Within a society that hardly finds ways of openness, young teachers tend to reproduce habits of mind induced 
along their own schooling experience. Frequently, when they perform a teaching activity, they use an information-
centered approach, although they claim that they dislike this pattern. More recent literature emphasizes possibilities 
of influencing students’ habits of mind by the use of recurring teaching and learning cycles within a constructivist 
approach (Singer and Moscovici, 2008), or by multi-representational training (Singer and Sarivan, 2009).  
This study aims at showing that students-prospective teachers who develop and implement small scale 
educational projects during their training manifest a reflective attitude towards teaching and learning and become 
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more prepared for a teaching career. This claim is based on the results of an empirical research done with students-
prospective teachers during their second university year in mathematics. Instead of usual problem solving tasks, the 
students of our sample had to design small scale projects and to apply them in school settings. The idea of using 
projects in teacher training is not new. For example, Vithal, Christiansen and Skovsmose (1995) report an 
experiment at the University of Aalborg, Denmark, concerning the use of projects in learning. During these projects, 
the students were supposed to study some chapters, to reorganize them in order to find math applications in various 
domains, and to present them in front of the class. The reported achievement refers to students’ awareness 
concerning the rigors of a research. 
2. Method 
The data reported in this paper come from a sample of 48 students prospective teachers in the second year of their 
university studies, at the Faculty of Mathematics in Bucharest. The research was done during one semester, along 
the course of the Didactics of Mathematics. At the beginning of the semester, these students were asked to make 
teams of 4 to 5 members; these groups were kept along the whole semester and all the tasks have been prepared and 
performed within the teams. Two types of tasks were followed along the course on a systematic basis. 
The first type of task supposed to design activities where some students acted as teachers while the rest of the 
students were acting as pupils. At each weekly meeting, the professor has established the topic of the role playing 
game for the next week. Following the established topic, each working group had to prepare the specific activities 
and rehearsals for the next week, when the choice of the students to play the teacher’s role was to be decided by 
draw. The role playing activity was each time followed by discussions. Some of the questions to start reflective 
thinking were: What was good? What was bad? What would I do differently? These activities offered us the 
opportunity to assess systematically not only the role playing game but especially changes in the students’ 
perceptions of the teaching approach.  
The second type of tasks referred to developing small scale research projects. The topics of the projects were 
been established in agreement with the teacher. The students received some recommendations concerning the stages 
of a research project at the beginning of their training and during the process, referring to: how to design a 
questionnaire; how to structure an interview; how to identify a sample; what the product obtained at the end could 
look like. It is necessary to stress that the university has no pilot schools; therefore we knew from the beginning that 
the students’ access to the target groups of their projects is to be made only based on a mutual agreement with the 
schools. Consequently, we advised the students to make their choices concerning a specific topic/project by taking 
into account the school population to which they might have access, or, eventually to make a sample from their 
colleagues at the university. The projects covered the full semester, and the results have been presented at the end of 
the semester, in a session in which all the students were involved. As part of the project activity, the students filled 
in two questionnaires, one in the middle of the semester and the other at the end, after the presentation of the 
projects, and put their reflections about the activities in an essay. The conclusions of this paper were obtained by 
processing the data gathered in the classroom observation files, from the two questionnaires, and from the essay. 
3. Findings and Results 
To better understand the context of our research, there is a need of some preliminary remarks. There is no 
separate track for training the teachers for secondary education in Romania. Future teachers and future domain-
specific researchers are to follow a common track. To become a mathematics teacher, one has to satisfy the 
following conditions: have a bachelor degree (“licenţa”) in mathematics, attend a pedagogical module, and pass a 
series of exams. In this context, the preparation for the teaching career appears to be too theoretical and insufficient. 
3.1. Perspectives on the teaching job 
In order to reveal students’ primary perceptions, we first analyzed their views on the teaching career at the 
beginning of the experiment. Extrapolating the results of this analysis, we could identify teaching beliefs (in the 
sense of Wilke, 2004) of pre-service teachers in Romania.  
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Two tools have been used: on the one hand, a pre-questionnaire applied to students, through which we asked 
them to describe the paragon of a teacher and, respectively the anti-paragon they met (if any!) along their schooling. 
On the other hand, we processed classroom observation sheets concerning the role playing and the post-discussions. 
In the following, we present the conclusions of these analyses.  
The students highlighted various features in assessing the paragon and the anti-paragon teacher. A first remark is 
that the anti-paragon appears more schematic than the model (paragon): the same student emphasizes more features 
and more refined characteristics for the model, while the anti-model is described, generally speaking, by two-three 
generic traits. Thus, in total, the students have used 93 features to describe their paragons and only 73 features for 
the anti-models. We noticed that, in general, the students use different categories for describing the model and the 
anti-model – this could be an argument for the fact that they took into account real persons and not a hypothetical/ 
theoretical construct. In only one case (Lucia) the model is described in detail and the anti-model is characterized by 
negation („the anti-model means the lack of the above characteristics”; the anti-model ”was not doing any of the 
mentioned things” [done by the model]). We clustered the features emphasized by the students, obtaining 5 
categories of traits: attitudinal (strategies to motivate students for learning, teacher’s motivation for her/his job, 
relaxed atmosphere in the classroom; communicational (the existence of effective interactions teacher-student); 
docimological (correct assessment, second chance treatment, teacher’s preference for oral or written evaluation); 
scientific (domain-specific competence, didactic competence); methodological (ways to organize the teaching 
activities, attention to students’ learning needs, biased approaches, purpose oriented teaching). Despite the obvious 
conceptual overlapping of the last two clusters, they appear differentiated and separate in the students’ perceptions. 
This is due to the isolated way the respective concepts had been taught and learned. 
The data processing (presented in Table 1) shows a certain symmetrical distribution (at most 3% of difference) of 
the features highlighted in characterizing the paragon and the anti-paragon concerning three categories of features: 
scientific (11% vs. 10%), methodological (31% vs. 33%) and docimological (16% vs. 15%). We can see however a 
strong asymmetry concerning values and attitudes (35% vs. 27%) and communication (7% vs. 15%).  
 
Table 1. The distribution in categories of the model and anti-model’s features 
Category of features Attitudinal methodological communicational scientific docimological 
Model 35% 31% 7% 11% 16% 
Anti-model 27% 33% 15% 10% 15% 
 
The fact that students tend to describe in more detail the values and attitudes of the model might be an explicable 
enterprise, because the absence of a feature either not worth mentioning, or cannot be described as such. However, 
when the students refer to communication, the absence of the dialogue is much more frequently evoked than its 
presence. We extrapolate from here that students sharply feel the necessity of a dynamic communication student – 
teacher – student in the class. In general, our data confirm the Whitbeck’s (2000) conclusions that pre-service 
teachers believe that a “teaching personality” was more important than cognitive skills or pedagogical or subject-
matter knowledge.  
The analysis of the classroom weekly observation sheets recorded a qualitative evolution of both teaching role 
play and students’ comments as observers and co-participants in the game. Initially, the teachers’ behavior reflected 
a power position of “magister dixit” type, through which they tried to dominate their students-colleagues. This 
attitude became more flexible along the semester, due to the comments and critiques of their peers. It is interesting 
to remark here an apparent contradiction: the manifestation of power is a feature frequently used by the students in 
describing the anti-model. Moreover, the students had criticized their colleagues who approached a directive way of 
teaching, whose performance was lacking communication or it was manifested only one-directionally. We deduced 
from here that such attitude is rejected by the students. Surprisingly, when the contestant played the teacher, she/he 
adopted the same type of relationship with their “students”. In conclusion, although the students seemed to have a 
clear representation about the paragon-teacher, this was not strong enough to model their behavior when they played 
the teacher. They rather performed closer to the anti-model than to the model.  
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3.2. The projects method 
The previous discussion suggests that the role playing method is not enough to change students’ habits 
concerning the future profession. In what follows we show that this target can be reached by combining this 
reflective practice of role playing with the involvement of the students in small scale practical projects.  
Within an experiment in which 6 pre-service teachers have been involved in small research projects, D’Ambrosio 
and Mendonça Campos (1992) arrived at the conclusion that, applying the projects, students became „quite 
inquisitive of children's understanding of a topic” (p. 227). We conducted a relatively similar experiment by 
proposing small scale projects to a bigger sample of 48 students.  
Two different types of topics have been proposed for the projects: the first type concerns how children design the 
solution of a certain problem, and the second refers to how students understand certain domain-specific concepts. 
More precisely, the chosen topics addressed the following aspects: mental representations in solving periodicity 
problems; techniques used by children to complete numerical and geometrical sequences; the mental model 
activated in solving an equation; children’s and adults’ perception on the national currency change; strategies used 
to prove that certain sets are infinite or cardinal equivalent; the children’ s perceptions on linearity; what arguments 
bring the students for the density of a set; how does students represent the concepts of function or relation; ways in 
which students of various ages develop analogies. The proposed topics are based on previous research of the authors 
(Singer and Voica, 2008; 2010; Voica and Singer, 2009), therefore they were been validated as feasible within an 
educational context.  
In designing this experiment, our purpose as teacher trainers was to develop a reflective attitude in students 
concerning the future profession and to make them aware about the difficulties of children’s understanding of 
various concepts. We were not initially focused in promoting a genuine math education research via the students’ 
projects because we considered that, at the moment of proposing these activities the students were lacking a training 
in experimental research and a minimal teaching experience, as well. Surprisingly, in many of the proposed projects, 
the students actually developed an authentic research. Thus, starting from the initial instructions, the students 
diversified the research tools and they extended the chosen topic. Most of the working groups have requested 
references and did extra study. For some of the groups, the preoccupation to develop an extended project led to a 
large number of collected questionnaires (for example, one of the groups has collected 550 questionnaires!) or to 
interviews with respondents of various ages. Two of the students’ projects have been presented at the Conference on 
Applied and Industrial Mathematics, and one of them was later published in the Conference Proceedings (Banu, 
Popa, Roman, Şerban, and Tătaru, 2006).  
The conclusion of this experiment is that the direct interaction of the students-prospective teachers with the 
school-children involved in their projects and with the actual school context enhanced students’ domain-specific 
teaching competences.  
3.3. The change of a paradigm 
In order to see to what extent the projects method is efficient for deep conceptual changes, we checked students’ 
learning via a final questionnaire and an essay. The questionnaire contained the following questions, among others: 
What difficulties did you face in implementing the project? Which do you think is the main competence you 
developed by implementing the project?  
As we expected, most of the students evoked the lack of time or the difficulty to meet together because of the 
different timetables of the teams’ members as main problems in implementing the projects. We were surprised to see 
that very few students referred to difficulties related to the use of the research tools or to their teaching experience, 
given the fact that the University does not have experimental schools and the teaching practice takes place later on 
in their curriculum. Concerning the acquired competences, most of the students referred to the ability of working 
within a group as a main acquisition. Some interesting remarks of the students are quoted below. 
Ilinca: I interacted with the students in young grades as I never did before. I learned to listen and to appreciate 
the effort and the way of thinking of a child.  
Alexandru: The project presentation showed me how difficult it is to communicate efficiently. 
Denisa: I have seen that it is difficult to understand the children’s ways of thinking in order to help them.  
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Iulia: I’ve been affected by the low interest of the students. I understood that a teacher’s target should be not 
only to teach, but to motivate children for learning. 
The above comments and many similar others led us to the conclusion that the projects have generated a 
reflective attitude of the students towards their future profession. This opinion was enhanced by the analysis of the 
students’ essays. In these essays, the students were asked to critically analyze the entire experimental program. In 
order to get realistic data, the essays were not signed by the students. A few excerpts are listed below.  
„I felt it was important to know from the beginning that it was more important to acquire methods [didactics, 
a.n.], than to solve the proposed problems”. 
„If it were to change something, I would develop a continuation of this course”. 
„Personally, I would not ask the students (me and my colleagues) to do so many things, but now I find these tasks 
extraordinary”. 
„What I mostly disliked was that I arrived at the conclusion that the teaching profession is much harder than I 
have ever imagined”. 
4. Conclusion  
Within a class of Mathematics Education, we proposed to students-prospective teachers of mathematics to design 
and implement role playing activities and small-scale research projects, during one semester. Our target was to see if 
such organization might change the teaching paradigm, from an information and teacher-centered approach to a 
learner–centered one. A general conclusion of this study is that the interaction of the prospective teachers with the 
school students within challenging tasks is a helpful tool for developing meta-cognitive abilities and thus a more 
learning-oriented approach in the teaching profession.  
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